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ABSTRACT
Background: An increasing number of health-care sys-
tems, both public and private, such as managed-care
organizations, are adopting results from cost-effectiveness
(CE) analysis as one of the measures to inform decisions
on allocation of health-care resources. It is expected that
thresholds for CE ratios may be established for the
acceptance of reimbursement or formulary listing.
Objective: This paper provides an overview of the devel-
opment of and debate on CE thresholds, reviews thresh-
old ﬁgures (i.e., cost per unit of health gain) currently
proposed for or applied to resource-allocation decisions,
and explores how thresholds may emerge.
Discussion: At the time of this review, there is no evi-
dence from the literature that any health-care system has
yet implemented explicit CE ratio thresholds. The fact
that some government agencies have utilized results from
CE analysis in pricing/reimbursement decisions allows for
retrospective analysis of the consistency of these deci-
sions. As CE analysis becomes more widely utilized in
assisting health-care decision-making, this may cause
decision-makers to become increasingly consistent.
Conclusions: When CE analysis is conducted, well-
established methodology should be used and transpar-
ency should be ensured. CE thresholds are expected to
emerge in many countries, driven by the need for trans-
parent and consistent decision-making. Future thresholds
will likely be higher in most high-income countries than
currently cited rules of thumb.
Keywords: cost-effectiveness, decision making, efﬁciency,
health economics, health care, thresholds.
Introduction
Identifying the optimal allocation of available
resources to maximize health will be the key chal-
lenge to health-care systems such as government
agencies and managed-care organizations over the
next decade. Medical research is expected to con-
tinue to produce an ever-increasing number of alter-
natives for the detection, prevention, and treatment
of diseases. However, budgetary constraints will not
allow health-care systems to make all of these avail-
able for everybody. This is probably recognized by
health-care decision-makers in many countries, but
their response to the challenge is, as yet, heteroge-
neous. Some have implemented an explicit or semi-
explicit approach to guiding resource-allocation
decisions by formal health-economic analysis, the
most popular approach currently being the cost-
effectiveness (CE) analysis. This is frequently used
in decision making in some countries, for example,
Australia, Canada, Sweden, and the United King-
dom (UK). In most other countries, formal eco-
nomic analysis is not yet a key input into the
decision-making process [1]. However, there is an
increasing awareness that resource allocation must
be addressed in a systematic rather than intuitive
manner. Several countries have recently introduced
guidelines or legislation to mandate CE assessment
of at least some aspects of health care, most often
for the reimbursement of pharmaceuticals [2].
It is therefore reasonable to expect that decisions
about resource allocation will increasingly rely on
CE analysis. Inevitably, this will call for more trans-
parency and consistency in the decision-making
process and, in turn, for the deﬁnition of what pol-
icymakers regard as an “acceptable threshold” of
cost-effectiveness below which they will make avail-
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able a technology and above which they will ration
access. It is recognized that a number of issues of
cost-effectiveness assessment remain the subject of
debate. However, this paper is not concerned with
the technical limitations of CE analysis as such. We
review the current concept of and debate on thresh-
olds and discuss recent reports indicative of emerg-
ing CE thresholds. In the last section, we explore
how thresholds are expected to evolve in future.
The Concept of Thresholds
The concept of “threshold” was originally proposed
by Weinstein and Zeckhauser in 1973 [3], and
refers to the level of costs and effects that an inter-
vention must achieve to be acceptable in a given
health-care system [4]. This implies a ratio between
monetary cost, usually national currencies, the US
dollar ($) or the European Euro (€), in the numer-
ator and a measure of health gain in the denomina-
tor. The decision rule of CE analysis using a critical
ratio results from a solution to a constrained opti-
mization problem [3]. For mutually exclusive pro-
grams, CE ratios are usually and appropriately
described as incremental CE ratios (ICER), compar-
ing the cost-effectiveness of each intervention with
that of the next most effective option [5].
Comparability of CE ratios is affected by the lack
of a single, universally accepted measure of “health
gain.” A recent survey of health economic studies
[6] demonstrated that cost-effectiveness analysis
(CEA) and cost-utility analyses (CUA) are favored
over cost–beneﬁt analyses (CBA), but major differ-
ences remain in the choice of health-outcome meas-
ures across disease categories. However, Quality
Adjusted Life-Years (QALYs), which represent years
of healthy life weighted by a “utility” factor, have
emerged as one of the most widely used and recom-
mended measures by the academic community and
many health-care systems [7,8]. In contrast, some
international institutions, like the World Health
Organization (WHO) or the World Bank frequently
base their CE assessments on cost per Disability
Adjusted Life-Year (DALY); [9,10], though the
method of obtaining values for DALYs has been
questioned [11]. Another measure of health gain
that avoids the need for utility weighting is cost per
Life-Year Gained (LYG) [12,13]. An in-depth dis-
cussion of some of the outcome measurements used
in economic analyses can be found in Johannesson
et al. [14]. Although the use of different denomina-
tors further complicates comparability of CE anal-
ysis-based decisions, most considerations about
thresholds may be equally applicable to all types of
CE analyses, irrespective of the type of denominator
used. In the following section, we brieﬂy describe
basic characteristics of CE thresholds.
Adoption of a threshold concept by a given-
health care system may be explicit or implicit. Here,
explicit means that a group of decision-makers for-
mally adopt and make public in advance any thresh-
old (e.g., $/QALY) by which their decisions on
resource allocation would be bound. In contrast,
implicit thresholds are not ofﬁcial or public, but
may be inferred retrospectively by analysis of the
decision-making pattern in a given health-care sys-
tem—provided there is at least some degree of con-
sistency in decision making. The analysis by George
et al. [13] of pharmaceutical reimbursement deci-
sions in Australia offers an instructive example of
implicit thresholds.
Setting an explicit threshold has been welcomed
by a number of authors, as it offers a range of the-
oretical advantages [15]. These include reduced
burden of responsibility upon those who previously
made implicit rationing decisions alone, and better
consistency and transparency of the decision-
making process, equity, efﬁciency and public trust—
as opposed to veiled denial of health-care services.
Setting explicit thresholds would almost certainly
generate public debate about societal willingness-
to-pay for health care. Practical experience, such as
that from the “Oregon experiment” [16] and results
from public surveys [15,17,18] suggest that such
debate might result in an increase in the health-care
package and resource allocation to health care.
Setting explicit thresholds is politically sensitive,
however, for these very reasons. In addition, deci-
sion-makers are not necessarily economists, and are
reluctant to base their decisions on a single sum-
mary measure alone [19]. It is not entirely surpris-
ing therefore that, to the best of our knowledge, no
single health-care system has yet implemented an
explicit threshold. Not using explicit thresholds
allows more room for arbitrariness and “ad hoc”
considerations, which may be more attractive to
policy decision-makers.
An additional characteristic of thresholds is their
degree of ﬂexibility, which distinguishes between
hard and soft thresholds. A “hard” threshold
approach dictates that results from CE analysis,
expressed for example as $/QALY, are taken prima
facie and become the sole decision criterion for
resource allocation. While this rigid approach offers
the theoretical advantages of transparency, consist-
ency, and predictability, it denies the possibility of
incorporating into the decision other, non-CE-based
societal preferences. In contrast, adopting a “soft”
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threshold  would  make  room  for  considerations
of other preferences. With this approach, the CE
acceptability criterion does not lead to automatic
acceptance or rejection but informs decision-mak-
ing. Instead of a single ﬁgure, there is a threshold
range with lower and upper boundaries (e.g., $x–
$1.5x). R. Akehurst has metaphorically described
this as “smudge” [20]. Interventions below the
lower boundary will usually be accepted and made
available, those above the upper level will usually be
rejected, while the in-between “smudge [reﬂects a
zone of] increasing discomfort as the cost goes
higher and higher” [20]. This means that interven-
tions falling between the lower and upper bounda-
ries will be judged predominantly upon additional
criteria.
Debates about the Threshold Concept
The idea of the use of thresholds in decision-making
has met some criticism. Application of the critical
threshold approach is only valid under a number of
assumptions, including perfect divisibility of health-
care programs, constant returns to scale, and
constant marginal opportunity costs [21]. It was
pointed out that these assumptions do not hold in
the real world of health-care decision-making
[21,22]. Moreover, it has been argued that the use
of CE thresholds might lead to uncontrolled growth
in health-care expenditure [23]. Application of CE
thresholds alone ignores the fact that health-care
systems are resource constrained and decision-mak-
ers need to balance their budgets. This is illustrated
by a simple example given by Sendi et al. [24]: Pro-
gram A with incremental costs of $100 producing 1
additional LYG has the same cost-effectiveness ratio
as program B with incremental costs of $1000 and
incremental effects of 10 LYG. Assume, both pro-
grams A and B fall below an accepted CE threshold,
the number of patients eligible is substantial and is
identical for both programs, and the programs, are
essentially indivisible, e.g., due to high capital costs.
It follows, that the total cost for program B is 10
times that for program A, and within a given
budget, only program A but not program B may be
affordable. This illustrates that in real-life situa-
tions, considerations of CE alone are insufﬁcient to
inform decision-makers. Decision-makers can either
maximize health gain for a given budget, which
gives an implicit CE ratio at the margin, or deter-
mine the budget based on an acceptable CE ratio.
Both cannot be done at the same time [25]. How-
ever, the argument of constrained budgets does not
invalidate the concept of CE thresholds [26].
Firstly, and in contrast to frequent rhetoric,
health care budgets are not ﬁxed, at least not in the
long term. Reﬂecting on the Canadian health-care
environment in 1992, Laupacis et al. [27] have
argued “in a society as wealthy as ours, it is clear
that if more health care funding was a societal pri-
ority, and if there was the political will, the available
funds could still be increased.” Ten years later this
prediction was found to be true, not just in Canada.
Health care budgets in the developed world have
been rising over the past decade, both in absolute
and relative (% of Gross Domestic Product [GDP])
terms (OECD Health Data 2002). A recent report
on macroeconomics and health to the WHO [28]
anticipates that even some of the lowest-income
countries will increase their annual health outlays in
the near-term future. This is not surprising, since
both demographic changes and increasing societal
reference points for what health care should achieve
affect health outlays. To a large extent, this dynamic
is driven by the availability of new treatments that
change perceptions of what is “treatable disease” as
opposed to “normal life” [29]. In the long run, the
economic evaluation is expected to (and should)
have an impact on the funds available for health
care.
Secondly, a number of convincing theoretical
arguments have been made in favor of using CE
thresholds as opposed to a so-called health-care
budget approach [26,30]. Most importantly from
an ethical viewpoint, with a ﬁxed-budget approach,
decision-makers will tend to focus on their budget,
while costs outside the budget would not be
included. This approach has been termed “silo
budgeting” and may occur within the health-care
system and between health care and other areas of
spending. Silo budgeting may be expected from
decision-makers at the subsocietal level (e.g., hospi-
tal managers). However, it is not compatible with a
societal perspective where analysts consider all
health effects and costs that ﬂow from an interven-
tion, and where maximization of net social beneﬁt
per unit of constrained resource is the goal [31].
Hence, for societal decision-makers the CE-thresh-
old decision rule seems more appropriate.
The relationship between CE thresholds and
affordability in a constrained-budget situation is
not straight forward. However, budget impact anal-
ysis can complement CE analysis [32,33]. Recently,
Sendi and Briggs [24] have outlined how cost-
effectiveness and affordability criteria for a given
budget  can  be  combined:  this  approach  involves
the construct of “cost-effectiveness affordability
curves,” based on an estimate of the number of
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individuals that are candidates for treatment. Such a
set of curves describes the probability that the treat-
ment under consideration is both affordable and
cost-effective as a function of the CE threshold and
for different budget constraints.
Another controversy that has surrounded the
application of CE analysis to the concept of thresh-
olds, relates to the type of costs that should be
included [34]. It has been argued that not just costs
incurred due to the disease under consideration, but
the total resource consequences resulting from any
change in mortality must be taken into account
[35]. Recently, Johannesson et al. [36] have shown
how exclusion or inclusion of future costs affects
CE ratios, particularly of interventions that increase
life expectancy rather than improve quality of life.
This illustrates the importance of prior deﬁnition of
all costs to be included in CE analysis; where future
costs are included, different thresholds may need to
be applied.
League Tables and CE Thresholds
The threshold concept is not the only way of apply-
ing CE analysis to decision making. CE results for
different interventions could be listed in descending
order of cost-effectiveness, often called “league
tables” [5]. In the presence of limited resources,
programs can be implemented in sequence from the
top down until a line is drawn where the budget is
exhausted. Access is granted above, but not below
the  line,  which  moves  up  and  down  depending
on the availability of resources [37]. The “league
table” approach is attractive in theory because it
combines the CE criterion with considerations of
affordability, and all interventions, existing and
new, are judged by the same standard, provided that
issues of comparability can be overcome [5]. How-
ever, strict adherence to CE-based league tables,
without consideration of issues of equity, may lead
to anomalies [16] like allocation of an inordinate
share of available resources to some diseases while
leaving others untreated.
Moreover, the league table requires comprehen-
sive information on the costs and effects of the com-
plete menu of programs, which is not usually
available. For that reason, a less data hungry alter-
native decision rule has been suggested: an existing
program is identiﬁed that, if cancelled, would free
up enough resources to fund the additional costs of
a new program [38]. If the increased health out-
comes associated with the new program are greater
than the outcomes foregone from canceling the
existing one, then the adoption of the new program
represents a more efﬁcient allocation of resources.
This approach was proposed as a second-best solu-
tion in that it can be used to identify improvements
in, but not optimization of, resource allocations
[38].
However, both the league-table and the “replace-
ment” approach are poorly compatible with the
managerial realities of health-care policies and pol-
itics. With few exceptions [16], health-care pro-
grams do not have the luxury of starting “anew,”
with a clean slate, but ﬁnd they pay for an array of
popular, traditional interventions, some of which
may not be very cost-effective. Public willingness to
forgo an existing program is generally lower than
willingness to pay for a new program yielding the
same beneﬁt. This phenomenon has been ﬁttingly
described as a “kink in consumer’s threshold value
for cost-effectiveness in health care” [39]. As a
consequence, and for psychological and political
reasons, existing services are not simply at the
wholesale disposal of decision-makers. Moreover,
CE ratios are not available for many older interven-
tions because they have not been evaluated. In real-
ity, cost-effectiveness is most often assessed for
emerging new technologies, on a one-by-one basis.
In this situation, a combined threshold and budget
impact approach appears more feasible than league
tables.
Current Figures for Thresholds
In this section, we brieﬂy review actual $/health
gain threshold ﬁgures in the CE literature. We dis-
tinguish between threshold ﬁgures proposed by
individual authors or institutions (rules of thumb),
ﬁgures estimated from willingness to pay (WTP) or
similar analysis, CE ratios obtained from other non-
medical programs, and ﬁgures inferred from past
health-care allocation decisions. The data discussed
is summarized in Table 1.
Thresholds Proposed by Individuals or Institutions
In the US, a ﬁgure of US$50,000/QALY has fre-
quently been quoted for many years as being cost-
effective [40,41]. Hirth et al. [41] retrace how this
number was originally based on the “dialysis stand-
ard,” the purported annual cost/QALY to the Medi-
care program for patients with chronic renal failure.
They estimate that, ironically, this widely cited
standard might have been based on considerable
underestimation of the program’s true costs [41].
In 1992, Laupacis et al. [27] proposed that
evidence for adoption of an intervention is strong if
the CE ratio is 1990-CAN$20,000/QALY, moderate
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if it is between CAN$20,000/QALY and
CAN$100,000/QALY, and weak if it exceeds
CAN$100,000/QALY. They acknowledged that
these lower and upper boundaries were arbitrary but
were in line with what had been “universally
accepted as being appropriate” and what had been
“provided routinely but . . . is signiﬁcantly limited.”
Goldman et al. [42] summarized their assessment
of cost-effectiveness of a range of cardiovascular
interventions with a recommendation: “At the cur-
rent time[1996], programs that cost less than about
$40,000 per year of life saved, which roughly cor-
responds to renal dialysis, have been recommended
by some authors. Conversely, at costs above
$75,0000 per year of life saved, we ﬁnd it difﬁcult
to generate enthusiasm for an intervention . . .” No
further justiﬁcation is given in the article for the
upper limit.
Newhouse [43] surveyed health economists
about what threshold value to use in CE analysis,
and reported a mean value of $60,000/LYS. Subse-
quent recommendations for treatment guidelines
were partly based on this ﬁnding [44]. Several more
authors have suggested the adoption of different
acceptable thresholds [6]. Most of these have two
features in common: they are round numbers and
they are rules of thumb in that there is no compel-
ling rationale or justiﬁcation for them. Discussing
proposed threshold ﬁgures, Weinstein [40] pointed
out with some irony that while they ignore inﬂation
and currency exchange rates, “the appeal of the
same round numbers is lasting.”
The World Health Report 2002 [45] proposed a
different approach to setting CE threshold. “The
recent report of the Commission on Macroeconom-
ics and Health, which was commissioned by WHO
[28], suggested that interventions costing less than
three times GDP per capita for each DALY averted
represented good value for money.” In the report of
the Commission, this threshold is justiﬁed on the
basis of expected direct and indirect beneﬁts to
national economies [28], though the report does not
specify the types of costs that should be considered.
This is remarkable for the intent to base allocation
Table 1 Summary of  cost-effectiveness thresholds (cost/unit of  health gain) and CE ratios that have been proposed for or
applied to resource-allocation decisions. Thresholds are grouped by type of  source
Reference Country/description/methodology
Threshold as quoted in 
reference
Threshold converted/
inﬂated to 2002-US$
Thresholds proposed by individuals or institutions
40,41 US, “rule of  thumb,” “dialysis standard” US$50,000/QALY (quoted 
repeatedly since 1982)
93,500/QALY
27 Proposed in context of  Canadian health-care system l.b. 1990-CAN$20,000/QALY l.b. 17,600/QALY
u.b. 1990-CAN$100,000/QALY u.b. 87,800/QALY
42 US, summary of  CE of  cardiovascular interventions l.b. 1996-US$40,000/LYG l.b. 44,800/LYG
u.b. 1996-US$75,000/LYG u.b. 83,900/LYG
43 Survey of  UK and US health economists 1998(?)-US$60,000/LYG 65,000/LYG
45 Proposed for low-income countries Less than 3 times GDP per capita 
per DALY averted
108,600/DALY (for US only;
see also Table 2)
Thresholds estimated from willingness-to-pay or related studies
41 NA + WE, human capital 1997-US$24,777/QALY 26,900/QALY
NA + WE, revealed preference/non-occupational safety 1997-US$93,402/QALY 101,500/QALY
NA + WE, contingent valuation 1997-US$161,305/QALY 175,300/QALY
NA + WE, revealed preference/job risk 1997-US$428,286/QALY 645,400/QALY
50 UK, revealed preference 1997-UK£95,000/LYG 165,600/LYG
UK, questionnaires 1997-UK£30,000/LYG 52,300/LYG
CE-ratios from other (nonmedical) programs
12 US, health care 1993-US$19,000/LYG 23,000/LYG
US, residential 1993-US$36,000/LYG 43,600/LYG
US, transportation 1993-US$56,000/LYG 67,900/LYG
US, occupational 1993-US$350,000/LYG 424,300/LYG
US, environmental 1993-US$4,200,000/LYG 5,091,900/LYG
51 Sweden, medicine 1993-US$13,800/LYG 16,700/LYG
Sweden, toxin control 1993-US$19,600/LYG 23,800/LYG
Sweden, fatal injury reduction 1993-US$69,000/LYG 83,700/LYG
53 UK, road accident prevention 2002-UK£30,000/LYG 48,128/LYG
Thresholds inferred from past allocation decisions
13 AUS, retrospective analysis of  series of  reimbursement
decisions
l.b. 1998/9-AU$42,000/LYG
u.b. 1998/9-AU$76,000/LYG
l.b. 28,200/LYG
u.b. 51,000/LYG
2 NZ, assumption based on past reimbursement decisions 2000(?)-NZ$20,000/QALY 10,900/QALY
20 UK, retrospective analysis of  past recommendations 
made by NICE
l.b. 2002(?)-UK£20,000/QALY
u.b. 2002(?)-UK£30,000/QALY
l.b. 32,000/QALY
u.b. 48,000/QALY
Abbreviations: CE, cost-effectiveness; DALY, disability-adjusted life-year; GDP, gross domestic product; l.b., lower boundary; LYG, life-year gained; NA + WE, North
America and Western Europe; NICE, National Institute for Clinical Excellence (UK); QALY, quality-adjusted life-year; u.b., upper boundary.
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decisions not on the appeal of arbitrary round num-
bers, but on an objective national benchmark that is
directly related to the affordability criterion. Even
though the recommendation was primarily directed
towards low-income countries, it might also serve,
with adjustments, as a yardstick for afﬂuent health-
care environments. Theoretical “¥3 GDP thresh-
olds” for select high-income countries are
summarized in Table 2. Applying the unadjusted
criterion, for instance, to the US (GDP per capita in
2000 around $36,200) this threshold would come
to be in the order $108,600/DALY. It must be
emphasized that the WHO recommendation cannot
be directly compared to the $50,000/QALY (or sim-
ilar) rules of thumb because the denominator is dif-
ferent. However, the concept of tying a national
threshold to some type of objective economic
benchmark, such as GDP, is readily adaptable to
QALYs, or other denominators. Comparing QALY
weights [46] to DALY weights [47] across a broad
range of disease categories, it may be assumed that
the “¥3 GDP” WHO recommendation is well in
excess of $50,000/QALY in many high-income
countries.
Thresholds Estimated from Willingness-to-Pay or 
Related Studies
Suggestions from individuals or institutions or
even analysis of past resource allocation deci-
sions provide little guidance regarding the opti-
mal CE-threshold that society is willing to accept.
Therefore, obtaining more information about the
willingness to pay (WTP) per unit of health gain
in order to establish a useful decision rule has
been a research priority for some time [48,49].
Theoretically, there are several avenues to arrive
at a “societal $/QALY (or $/DALY)” value. These
include the human capital approach, contingent val-
uation, also referred to as WTP, revealed preference/
job risk, and revealed preference/nonoccupational
safety. Hirth et al. [41] reviewed the literature for
value-of-life estimates. They found wide variability
in results, but showed that much of this was
explained by methodology: median values (1997-
US$) by study type were $24,777 (human capital),
$93,402 (revealed preference/nonoccupational
safety), $161,305 (contingent valuation), and
$428,286 (revealed preference/job risk). The
authors adjusted these estimates with age-speciﬁc
quality-of-life weights and concluded that, with the
exception of the human capital approach, most esti-
mates were above the rule-of-thumb $50,000/
QALY.
In their analysis, Hirth et al. also compared the
implied value of a QALY across studies originating
from different countries. They concluded that, at
least for North America and Western Europe, cul-
tural and economic differences do not seem to likely
lead to different thresholds. However, while the
analysis comprised 28 studies from the US, there
were only 9 studies of non-US origin, from 4 differ-
ent countries.
More recently, Hutton et al. [50] analyzed the
value-of-life-year literature from the UK, and, com-
bining values from a total of 12 studies and surveys,
reported a median of 1997 UK£95,000/LYG from
revealed preference estimates, and a median of
£30,000/LYG from WTP questionnaires.
Attempts have been made to directly elicit the
public’s view on limitations of public health serv-
ices for ﬁnancial constraints. Rosen and Karlberg
[18] report that 59% of a sample of Swedish citi-
zens, but a much smaller fraction of politicians,
administrators, and physicians fully agreed with the
statement: “public health services should always
offer the best possible care, irrespective of cost.”
Results from a similar UK-based survey are in
broad agreement, 45% of the general public, but
only 12% of clinicians disagreed that “there should
be a limit on how much the National Health Serv-
ice is allowed to spend” [17]. Such public views can
hardly offer useful guidance for allocation of
health-care budgets, but they do indicate that the
public’s valuation of any CE threshold may be
higher than that of health-care policymakers. The
National Institute for Clinical Excellence (NICE) in
the UK is commissioning research to elicit the mon-
etary value of health gains (e.g., expressed in
QALYs) from the general population [8]. Results
Table 2 Theoretical values (in US$/DALY) for cost-effective-
ness thresholds in several high-income countries, if  thresholds
were exclusively based on the “three times Gross Domestic
Product (¥3 GDP) per capita” approach proposed in the World
Health Organization Report 2002 (WHO 2002). Values are
based on Purchasing Power Parity-GDP per capita ﬁgures for
2000. (Source: The World Factbook 2001, accessed at http://
www.bartleby.com/151/a64.html)
Country “¥3 GDP threshold” (US$/DALY)
USA 108,600
Japan 74,700
Canada 74,400
France 73,200
Germany 70,200
Australia 69,600
UK 68,400
Italy 66,300
Spain 54,000
New Zealand 53,100
DALY, Disability-Adjusted Life-Year.
Eichler et al.524
from such studies will likely provide useful guid-
ance for future CE thresholds.
CE Ratios from Other (Nonmedical) Programs
The cost-effectiveness of lifesaving interventions is
an issue not only for health care but also for a
number of other sectors such as transportation
safety, occupational health and safety, environmen-
tal hazard control, ﬁre prevention, etc. It is interest-
ing to compare CE ratios from these sectors because
the ratios from those programs that were actually
funded could inform health-care policies about soci-
ety’s willingness to pay for health.
The most comprehensive compilation of CE
ratios in the US for lifesaving interventions was
undertaken by Tengs et al. [12], who listed the
ICERs (expressed in 1993-US$/life-year saved) of
500 lifesaving interventions from different sectors.
Not surprisingly, there was tremendous variation of
ICERs over 11 orders of magnitude in almost every
category (from net savings to more than $10 bil-
lions/LYS),  and  primary  prevention  was  less  cost-
effective than secondary or tertiary prevention.
More importantly, there were substantial differ-
ences in cost-effectiveness across sectors: Median
ICER estimates by sector of society were $19,000/
LYS (health care), $36,000/LYS (residential),
$56,000/LYS (transportation), $350,000/LYS (oc-
cupational), and $4,200,000/LYS (environmental).
Ramsberg and Sjoberg [51] conducted a method-
ologically similar survey of 165 lifesaving interven-
tions in Sweden. Their results were broadly
comparable with those from the US [12], with the
exception of environmental interventions. Median
estimates of ICERs, expressed in 1993-US$/life-year
saved, were: $13,800 (medical), $19,600 (toxin
control), and $69,000 (fatal injury reduction). Vis-
cusi and Aldy [52] compiled a comprehensive
review of market estimates of the value of a statis-
tical life from different countries and sectors; these
results conﬁrm the wide variability of estimates, but
no attempt was made to convert these ﬁndings to
ICERs per LYG or QALY.
Loomes [53] describes that in the UK, “at
present, the values that are used by the highway
authorities in appraising road trafﬁc interventions
are approximately £1 million for every expected
fatality prevented . . . ,” and, recalculating this ﬁg-
ure, estimated it to represent approximately
UK£30,000/LYG.
It must be emphasized that most of these esti-
mates were based on $/life-years saved, which
makes it difﬁcult to compare them with $/QALY (or
$/DALY) ratios. However, after inﬂating to 2002-$,
and if quality-of-life weights across a broad range of
disease categories are imputed, most ﬁgures, includ-
ing those for programs that have been implemented,
are well in excess of the $50,000/QALY threshold
for all sectors except health care.
Thresholds Inferred from Past Allocation Decisions
The most relevant information on implicit thresh-
olds at work in a given health-care system can be
gleaned from retrospective analysis of previous
resource allocation decisions.
To our knowledge, the ﬁrst systematic analysis of
the track record of a health-care decision-making
body was by George et al. [13], who retrospectively
analyzed the decisions on reimbursement of drugs
made by the Australian Pharmaceutical Beneﬁts
Advisory Committee (PBAC) between 1991 and
1996. The PBAC is charged with appraising, inter
alia, the cost-effectiveness of new drugs and propos-
ing a “recommend/reject” decision.
The authors were unable to identify a hard
threshold beyond which the PBAC was unwilling to
pay for additional health gain, indicating that the
CE ratio was not the only factor determining the
reimbursement decision. However, they found that
the PBAC was unlikely to recommend a drug for
reimbursement if the additional cost/LYG exceeded
1998/99-AU$76,000, approximately 1998/99-
US$48,467, and was unlikely to reject a drug for
which the additional cost/LYG was less than
AU$42,000, approximately 1998/99-US$26,784.
This result is consistent with the use of economic
efﬁciency as a criterion for decision-making. If sus-
tained in the future, it also illustrates the concept of
a soft threshold with a reasonably well-deﬁned
lower and upper boundary, allowing for considera-
tions of uncertainty, equity, or context of treatment.
The lower and upper limits of the PBAC threshold
corresponded to approximately 1.26 and 2.29 times
Australian GDP per capita (US$21,200 in 1999).
Note that these ﬁgures pertain to the “life-years
gained” denominator of the CE ratio, which is
unadjusted for quality of life. Due to the small
number of PBAC decisions that were based on a $/
QALY ratio, the authors could draw no conclusions
about any QALY-based thresholds. However, if one
were to impute a range of different quality weights
[46], the lower and upper $/QALY boundaries
would probably be in the order of just under 2 times
and under 3 times GDP per capita.
Using a similar approach, Towse and Pritchard
[20] analyzed the ﬁrst 41 decisions made by the UK
National Institute for Clinical Excellence (NICE)
and  conclude  that,  like  the  Australian  PBAC,
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this  institution  appears  to  operate  a  threshold
range with a lower boundary of approximately
UK£20,000/QALY, and an upper boundary of app-
roximately UK£30,000/QALY. While NICE ofﬁcials
[54] have denied the existence of an “explicit thresh-
old,” this analysis by Towse and Pritchard appears
convincing to the outside observer. If these ﬁgures
should indeed evolve into the threshold range for the
UK health-care system, the lower and upper bound-
aries would be in the order of 1.4 and 2.1 times GDP
per capita, approximately US$22,800 in 2000. This
is consistent with a low absolute and relative (% of
GDP) level of health-care spending in the UK, as
compared to other high-income countries (OECD
Health Data 2002).
The Pharmaceutical Management Agency
(PHARMAC) of New Zealand, established to make
recommendations for the purchase of pharmaceuti-
cals, has used CE analysis for a number of years.
There is no published systematic analysis of its deci-
sion record, but at least one observer speculated
that PHARMACs decisions are broadly consistent
with a threshold of 2000-NZ$ 20,000/QALY [2].
CE analysis has been applied in several more
countries, but there are only isolated reports of how
other health-care systems arrived at individual reim-
bursement decisions based on cost per QALY
[29,55]. At present, these examples are insufﬁcient
to infer implicit thresholds.
How Are Thresholds Expected to Evolve 
in Future?
Published opinions expressed by economists and
policymakers on the concept of thresholds are split.
However, we predict that CE thresholds will grad-
ually become a reality, irrespective of whether local
decision-makers welcome them or remain critical,
because it is meaningless to perform CE studies in
the absence of an acceptance threshold. Ironically,
this evolution may follow the law of unintended
consequences. As decision-makers progress to base
resource allocations on CE analysis, it is possible to
undertake retrospective systematic analysis of these
decisions. Patient groups, providers of health care,
and vendors of health-care technology have a pre-
dictably keen interest in tracking the consistency of
the decision-making process—and to point out
inconsistencies. It is difﬁcult to see how this will not
bind decision-makers to becoming increasingly con-
sistent in their assessment of health-care technolo-
gies and eventually force a move from implicit to
more explicit, predictable decision rules. It is antic-
ipated, and should be welcomed, that this will not
only lead to a convergence of decisions within, but
also between deﬁned sectors.
In spite of these considerations, neither theory
nor empiric evidence supports the expectation that
CE thresholds will evolve as the sole decision cri-
terion in health-care resource allocation. While
the adoption of a “hard” threshold theoretically
guarantees a high level of efﬁciency of resource
allocation, economic evaluations will have to be
broadened to include other societal preferences,
most importantly concerns of distributional
equity. These concerns may become very relevant
in some health-care environments. For example,
Swedish politicians responsible for health care
were prepared to sacriﬁce 15 out of 100 preventa-
ble deaths to achieve equity [56]. This has been
described as the “equity–efﬁciency trade-off” [57],
and relates also to the concept that a particular
quantity of health gain (e.g., one QALY or DALY)
accrued by different individuals (young vs. old,
good vs. poor initial state of health) is not neces-
sarily given the same weight [58]. Other concerns
include preferential treatment given to speciﬁc dis-
advantaged groups of patients, e.g., those suffer-
ing from rare (“orphan”) diseases or from acute,
life-threatening diseases, often referred to as the
“rule of rescue” [55]. Attempts have been made
to operationalize decision rules that formally com-
bine the CE criterion with other health-care prior-
ities [59,60].
Based on these considerations we predict “soft”
rather than “hard” thresholds to evolve, rather than
being implemented by consensus or decree, as an
economic decision support tool. Initially triggered
by retrospective analysis of the decision track
record, the development is expected to progress in
most countries via an implicit to (eventually) an
explicit stage. It may not be possible forever to
“continue the myth that decisions about the alloca-
tion of care are based on clinical criteria alone”
[61].
Conclusion
Explicit rationing is unpopular or actively discour-
aged [62], but implicit (and sometimes erratic)
rationing balances budgets and maintains the sys-
tem [63]. Over the past decade, an increasing
number of health-care policymakers and managers
have embraced health economics, and in particular
CE analysis, as a tool for making allocation of
resources more rational. The performance of such
analyses and the appraisal of their results have
direct cost, and the implicit costs of delaying access
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to potentially beneﬁcial health-care technologies
[64]. Hence, conducting or requesting them makes
sense only if their results are used in an appropriate
way for allocation of scarce resources.
While CE analysis may have been intended to be
a tool for cost-containment in the ﬁrst place, this is
not its proper use. Such studies may help detect
underutilization as well as overutilization of health-
care resources. What health-systems managers also
may have overlooked, is the fact that CE analysis
opens up to scrutiny their decision-making process,
and the consistency of this process. The systematic
analyses of the consistency of Australian and UK
decision-making bodies [13,20] are but the ﬁrst
examples of things to come. In the face of public
scrutiny, and a number of groups with strong eco-
nomic interests in the allocation of healthcare
resources, policymakers will be forced to become
increasingly consistent. We cautiously predict that it
is only a matter of time before this will move to a
situation with explicit threshold values for cost-
effectiveness. Considerations of cost-effectiveness
will likely become only one of several criteria for
resource allocation. Hence, the development of soft
thresholds with upper and lower boundaries is more
likely, and more sensible, than rigid implementation
of a single CE criterion.
Over the past decades, the quality of clinical evi-
dence has become the primary criterion for accept-
ing and funding of health-care technology.
Likewise, well-established methodology and valid
and reliable data should be used and transparency
should be ensured, when CE analysis is conducted.
Moreover, economic efﬁciency in allocation of
resources for health requires that the marginal
health gain per $ spent be equal across invest-
ments. Hence, all interventions should logically be
held up to the same standards of assessment and
threshold levels. It has been pointed out that set-
ting separate ceiling targets, e.g., for pharmaceuti-
cal expenditure, may not achieve the most efﬁcient
use of the overall health-care budget [2], and is dif-
ﬁcult to defend.
Increased explicitness about health-care ration-
ing is expected to lead to controversy, as rationing
decisions are likely to be challenged at the individ-
ual-patient level and by interest groups or organi-
zations [15,65]. The welcome consequence of this,
for health-care providers and health-systems man-
agers alike, is that health-care funding is also
expected to increase as a result of public debate,
when the political costs of open rationing become
apparent. As a consequence, CE thresholds in most
high-income countries may eventually be higher
than currently cited rules of thumb. The general
public’s preparedness, at least in some countries, to
increase resources to health care, even through
higher taxation, is supported by preliminary
evidence [17,66].
Such debate may also help redress allocation
inefﬁciencies between lifesaving interventions in
the health sector and other sectors [12]. We have
discussed the substantial differences in cost-
effectiveness of lifesaving interventions across sec-
tors. Budget allocation decisions for the funded
programs may or may not have been based on for-
mal CE analysis, but may also have been driven by
political priorities, environmental, or other con-
cerns. Nonetheless, as Tengs et al. [12] pointed out,
“this kind of variation is unnerving,” because eco-
nomic efﬁciency in promoting survival would also
require that the marginal beneﬁt per $ spent be
equal across sectors.
It appears reasonable to expect that emerging
thresholds will not be identical in different coun-
tries. The ability to pay for a given intervention
varies with income level, even when costs and
effectiveness are similar. This problem may also
become apparent within the European Union (EU)
as membership is extended to countries in Eastern
Europe with much lower income levels. Different
CE thresholds in the EU may give rise to tension
and, perhaps, to the establishment of a health-
equalization fund to defuse inter-country equity
issues.
We hope that our discussion of factors inﬂuenc-
ing CE thresholds will help to point out more
rational routes to arrive at a threshold than by per-
petuating old rules of thumb. When discussing
thresholds, it is time to say goodbye to the appeal of
round numbers.
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